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Nitrogen and Organic Matter Vertical Distribution Characteristics and

Evaluation in Ancient Canal Sediments of Zhenjiang Old Town

ZHOU Xiao-hong, LI Yi-min, ZHOU Yi, WEI An-ping, ZHOU Guang-shun, XIAO Si-si

(School of the Environment and Safety Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract: In order to reveal vertical distribution characteristics of nitrogen and organic matter in the ancient canal sediments of
Zhenjiang old town, the columnar sediment samples in Dianli road bridge (D) and Nanshui bridge (B) were collected, contents of
total nitrogen (TN) , organic nitrogen (Org-N), ammonia nitrogen (NH, -N) , nitrate nitrogen (NO, -N) and organic matter (0. M)
were determined, and C/N, nutrient concentration coefficient and the correlation of nitrogen, O. M and environmental factors had been
analyzed, and organic nitrogen and organic index had also been evaluated. The results showed that (DThe average contents of TN, Org-
N, NH, -N, NO; -N and O. M were 366.33 mg-kg ™', 348.02 mg-kg™', 89.47 mg-kg™", 13.51 mg-kg™", 0.43% , respectively,
in Dianli road bridge (D). And the average contents of TN, Org-N, NH,-N, NO; -N and O. M were 940.23 mg-kg ™', 893.22
mg-kg™', 169.48 mg-kg™', 15.19 mg-kg™", 0.76% , respectively, in Nanshui bridge (B). The ranked order of average N and O.
M was D < B, which indicated that nitrogen and organic matter pollution in Nanshui bridge (B) was more serious than that in Dianli
road bridge (D). @ The results of C/N indicated that the O. M source of sediment was zooplankton and phytoplankton in ancient
canal. (DThere was no significant difference (P >0.05) of nutrient concentration coefficient between D and B sampling points, which
indicated that the concentration process of nitrogen and organic matter was similar in D and B sampling points. @TN and 0. M were not
significantly correlated, which indicated that TN might come from exogenous pollution. The organic index evaluation results showed
that ancient canal sediments of Zhenjiang old town were in a cleaning situation, and organic nitrogen still belonged to fairly cleaning and
slight cleaning categories.

Key words :sediments ; nitrogen; organic matter; ancient canal; evaluation
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Fig. 1 Watershed and sediment sampling locations in

ancient canal sediments of Zhenjiang old town
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Fig. 2 Nutrient vertical distribution in ancient canal sediments of Zhenjiang old town

D 1 B W RAE S VIS Org-N T B0 4RME D A1 B PIRE &S 008 A AL A P T i A T
TN AL MR, DR AN A FERFEEN 12.09% ~41.67% F113.51% ~21.81% 2555 R 5K
. KR BIERR S AR R TAMEA HLA 27.83% 1 16.24% | i 7E JCHLE H T o e 9143 )5k
AN, KRSy B T NIRRT S . 7K 78.57% ~93.02% F1 85. 80% ~94.40% , 75 5 ZH N
SR Y . R K AR R R IR LA R AN AR 4.22% RN 2. 73% R IALL B SUTR CHL A 3R
P T AR M SRR TR DEEEREE. X TRAANTS ,D A B RS
NO; -N, NH, -NEAEY AT RIS ZEX, 9 Wiy m B RA BRI, HIoH B e, m
PHEGHEA K AR R S okl MERTTRYR S B S A T L B 1.95% ~
S RGBT E IR IR IR U S At 5.57% 1 1. 18% ~ 2.87% , 78 5 2 AU R 24.45% il
B RS2 WA S A S EE 33.97%  EXHLE P IS Bk 7.5% ~27.27% Fl
—SERREE LALLM W SR AR S RS 5.93% ~16.55% 8 S R BN 32, 12% F133.22% , W]
WA= 1KY RBFSEH D R B SRFEA Org- WL D A1 B FERTUBUINO, -N& i 7E MVAT Y
N -8 348. 02 mg-kg ' #1893.22 mg-kg ™', A+ F O
212.80 ~ 568.58 mg-kg™' Fl 711.55 ~ 1336.65 s RS TR P A S AR
mg-kg 2] RS HISME T XS LA ek JOPLE A RRIE S K AL T | 53K
KB K F KR AR EE  ULAENEL- RS BB, A5t R
PR Z . DB AR SUKIERZ DO Fr s (F

WU A AT o L RIONREIRE IERT.94 mg L7 7,27 mg- L) {H H T IR
FREIZ ST B RS, Horh D RE S ARG B BOPEUKIRZT 4 ~ 6 m, InZ UUBV BT & Kk A L
TR, Sl 112,93 me-ke ', B EE Mg R, SEOURY)-/K A AL T8 E0RA , TR
173 4%, B RS A AR 200 129. 73 mg-kg ™' WI-/KFHI O, W15 = — T i BR 46l 10 20 187 09 2
HANFN R 271. 60 mg-kg ™", H41E 2. 09 £, 1AM, S A e N e, AR NHS N S B Ak



6 JRIGELLAE . B3R Xt iz T O R AT ML [ 23 A K 35 Y 2151

NO; -N; 55— T Jin o S5 4k s 7, 1 78 7K g S0 AR
Yy 8Ok 1 NOy N 2= 5 g4k, AR DR b
NO; -N& = B TNH, -N°- 21 Ah TR Y8
JRPERREE (D M B UL pH FX¥{H N 7.76 A
8.51) M43 A8 AL A HI ™ 4 B NO, -N DL K NO; -N ¥
PR il SR 285 B JHE F - (R4 1) 7 2 T AR 8 e A A 1Y
NO, -NFINO, N A I NH, -NEEAE L E 3
AT T8I i PR 3G ] S B0 a2 R o & A e
RARMAEAE. T PTAE 5 2 A B3 IR AE TR
e F )2, EEFERE TN T L2, DU R 28t
AR R E M ANOS N, NO, -N [ {45
NH," -NEFAL, [FEE 2008 B T 52 B /Ml 7k
S HALEh, A T NH, -NTETURRZ e
IS BUR 2 DB & A Bm NH, -N.

XF D HB PN SRAE S DTER I A B 0 1) b
Bl DU TN, Org-N, NH,-N | NO; -NF-Hjik
JEFRI N D < B, RIHRE K RAE ST P&
BEACEAEE. U ESSHR 5t ia i oy s i s
YIHERCIR LA A W) A BT g i KA O
B ZRE = 0 A KB ], T AT A
Tl as I T 3 X B ) ey 1), S A YA
1, R /K 2 KA TR MR, i J B A TS Tall
A, AR X K B4, T R 7K AT At A2 T
VLI X B R I 5 ), D e i 1 i | PR
BF . MM P 1L BF B BE AT 1 B X JE AR R A M, H
HEATSK3 000 m® ZE47, Jin 2 R KB % 7 1] 3] IR
o, Wi B | 1B H KA B e B AR 2 m £298 T2
JE AR, IR T R KR BETE Y (A5 e KA T B
5 YA L T T B TR (H R B {20 2
90 4ER B AR IAT T — R IRt )5 , SR
V5 YA BT NI T B KA DR 25 Y
W R i E L TIR)Z.

2.1.2 B WUTRYA DL EE ) S AR

ORI ML 5 2R DURY) v (%) 8 5 A B
EAVULS Y, AL 0P G 8 5 R vh iy e o
B S R MU AR A LTS e R 0 AR
AR (1 W NI i Sl B A e Sl N3 B & BTG A
WFSE S5 R AP s WA TS Ye Rt B ™
H. iz D M B RAESUTRY) 0. M AN 2 Fr
ARG TTHEL, D FES O M (B FE IR B 1A B sh AR
b, Horf 8 em Ab H BRI, B J5 B W T %, 0. M {E
AF0.34% ~0.54% 5% ZE12.76% AN
0.43% ; B £ 0. M A 7E T B 5 10 % 3 3k fal
ZU, HIGH B, 0. M AT 0.66% ~0.84% ,7F

SEZRET. 84% - E R 0. 76% .

TIBUR R INGIESE R oI R /ol 2T /A W 1 <
R UTRA HLEK A0 I B0 AR FRAE , R B X C/N L
AT 45 R0 D M B PSR RE S C/N [ 7E TR
] b3k gl AR Ak, S-S 40 7. 18 Fil 4. 84, 4 T
4.50 ~11.73 F13.40 ~6.30, 75 5+ R %N 28. 87% Fl
15.98% . VIR C/N HAT e WLk I i
WETKAESRGE MM ER P ERE S
BRI = 274 2, 45 2 o S5 R P £ 4
o, EARSERMET, f R
C/NLE Y 5 35 22 5 W 5% 38 W o 46 7K AR AR I Ui
YR C/N 3l T 14 ~23 2.8 ~3.4.6
~13,5 ~ 14730 Ak iR T TR A YR T
FEE E L, AR SRV LT T & R R
W22 R, R C/N BT X0 A [) 28 280 0 A7 L
JE, IR UL WA LR AR R, U Prahl 257N
WIATTRI C/N HoR T 12 IR R i A HL
ANF 8 RN B BAHLR. mdAFE AN Y
C/N > 10 B, U A HLBT LAAMIE R 3, C/N < 10
i, AP HLSON 3 T C/N~10 B, 2B SRR
55 PR HIL ST 3 AR K 31 S bR A0 T AR LA
[ FIRTRRAE T AT, Ty ] A SRR AT DR A HL BT
SEXEY/NT 8, R LN IR STk O £, H EEOk
RIS IR A, X — 45 3R 512 T Bk
BRI, BT, KA R SR A AR 2 R X A
R AT T A SRASE A 389 4 130T 3t I 1
HUM R KIRZ) 4.0 ~6.0 m, SRRE S AL R & K
A S A K.
2.2 iz Ui E SR R A R A

UORRAE 37 70 2 ) 3 1) 43 A 2 /KA TS G4 I e 1
T, T & A R AT S W AR AN TR R Ak 8 R 4k
AL, B RS TURTS Yo ) & 4 R BT
P 5 R S AR T AL T - T R 37 L /) [t
B R BGE H VTR — IR AN Jo ) & 2 515 5
LAY PO AT 8 SR (B AR A e 4 Y - 4
{2 3 Ah vk 1 1 x5 Ye g b AT e R A AL B,
AL A5 T TG Y vk B AR G (Rl 25 5 LA
FFASTR) X sk 8] A 6 1) 6k LE. e oh, A AR AR T
(O TR SR 0 R AR R, I R AT i
BTE R MRIZE R E SR B2 E R E
ILLIE, R 2 B MR A E R RBCRT 1.0 e
A S R S AR S SRR O T VR R
JEXSRE T E SR B — 2w R, TP & R
FERSHR  NH, -N . NO; -N, NO, -NAI DIN 1 & 4



2152 I

i

B 35 %

FHRGES 3 X VAR S U S o A AR AL Sk Feak UL
YIxT£5 IR & LR A

SRR TN AL 7/E S i S YU S AN |
T 1 AR A B AH S UT R P 19 3 S (E U8R}, Tk o
TR ESRR TR E R TR S R A A,
25 WA KV 25 i D) o, 6y s YT I A SR AR L UL
T RAEREE (x) 5154 B 0 88 () Z [ AT
BHOE R ARG R BIT R HIWT WU SR A S
DU TN . NH, -N, NO; -N, Org-N, 0. M Z£75
ey i it o BOb 2 UUAR Y IR B AR AR BN A5 A 48 B

FEAR AT | 38 i i B I ik RAE R A A TR Y
EARDL. DL A B i 4 E AR A i 4K
PRI AN [ % B2 Ak 85 5% #h 9 5 46 R 8 HRTT
BT DU E FR SR BZ TR 5 Z AR AR A R 2
B IRERR L B9 LU AE, 2 DU A SR AT 5 4 R AL
MR AR T 1.0, R EFREEZZEE,
7 MR & R AORT 1.0 MR AR E0S &
FEGI T 23 3. lad DL B J5E, XE D RN B M
FERUE IR B RS AT g it AR N 3
B,

WIRRY WIRAEY WA WIRER WIREM
0 1 2 30 1 2 30 05 10 15 20 0 1 2 300 05 10 15 20
- T T K T

_5 -

-10 L

-15 b
8
m 20 [
e

-5 b

=30 | —o—D

—&—B
-35 L
» (a) TN (b) Org-N (¢) NH4"-N (d) NOs™-N () OM

B3 HEARRUEFTREERYNEDEN

Fig. 3 Vertical distribution of nutrient concentration coefficient in ancient canal sediments of Zhenjiang old town
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Table 1  Correlation coefficient of nutrients and physicochemical factors in Dianli road sediments
TN Org-N NH, -N NO; -N 0.M pH Eh ALK
TN 1. 000
Org-N 1. 000 1. 000
NH, -N -0.010 -0.010 1. 000
NO; -N 0.414 0.414 -0.023 1. 000
0.M 0. 039 0. 039 -0.653"" 0.084 1. 000
pH -0.046 -0.046 -0.081 -0.118 0.310 1. 000
Eh -0. 166 -0. 166 -0.701 " " -0.081 0.574" 0.557" 1. 000
LR 0. 039 0.039 -0.653" " 0. 084 1. 000 0.310 0.574" 1. 000
1) # NFE P <0.05 KF EARGHERZE, « = N1E P <0.01 KF EAHSHE B
F2 EAGHEANRYEFRBESIRYELEFEMNHEXERYY
Table 2 Correlation coefficient of nutrients and physicochemical factors in Nanshui bridge sediments
TN Org-N NH; -N NO; -N 0.M pH Eh ALK
TN 1. 000
Org-N 1. 000 1. 000
NH, -N 0.702* 0.702* 1. 000
NO; -N 0. 084 0. 084 0.178 1. 000
0.M 0.439 0. 439 0.234 0.235 1. 000
pH 0.418 0.418 0.438 -0.503 0. 024 1. 000
Eh -0.395 -0.395 -0.665" -0.335 -0.442 0. 061 1. 000
A Bk 0.439 0.439 0.234 0.235 1. 000 0.024 -0.442 1. 000
1) # H1E P <0.05 /KT LARIERE , « « HTE P <0.01 KF LA B3
®3 IROAENEAREHISHITNIRED 22
Table 3 Evaluation standards of organic nitrogen and organic index in sediments
FH I I I v
. " 0.05 =0.05 ~ <0.20 =0.20 ~ <0.50 =0. 50
L iy o e -
ERE B i ¥ EELIREES
3 0.033 =0. 033 ~ <0. 066 =0. 066 ~ <0. 133 =0. 1333
AiHLE/% i s - o
i i BT ARG AHHLETT R
MR 3 X iz W TR A LIS B ILAR
PEATIHS A A R WL 4 s, ARl L, D AN HHLE% AU
0 0.05 010 015 020 0 002 004 006

B WSk FE A HLEE BC5r B4 T 0.005 ~0.02 F
0.03 ~0.06 ZI[a], 78 5 F £ 73 9 4 30. 41% Fil
25.14% ,~F- 8 73 0l @8 o <95 ge/ IV AE R
1.72% F17.97% , 43 HLF5 i i & 1 W) 43 5 68 2ok
T/ IV 290K 3. 06% F1 12. 78% , & W iz
WL A ALY 8 B8O i RS, XA LA
& ,D M B W SRAE A PLE AT 0.021% ~
0.057% F10.071% ~0.134% Z [d], 75 5 Z 55y
MR 26.48% F1 20. 14% , 43 Bl Ak F 5355 1% .
THIH VL. D A B PSR [ X5 L AT A HLA S
HHEBII RN D < B, £ D REE S 0975 Y
FEEEWI 5T B A, RUTB KM AR 15 G L
1A

&
T T T

E4 HEARBROENEREINIERNERTL
Fig. 4 Vertical distribution of organic nitrogen and organic index

in ancient canal sediments of Zhenjiang old town
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Comparison of Soil Respiration in Natural Castanopsis carlesii Forest and Plantation Forest
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